Modifications incorporated in CpG motifs of oligodeoxynucleotides lead to antagonist activity of toll-like receptors 7 and 9.
Oligodeoxynucleotides (ODNs) containing unmethylated CpG dinucleotides act as agonists of TLR9 and induce Th1-type immune responses. In the present study, we synthesized CpG containing ODNs in which C or G was substituted with 2'-O-methylribonucleotides, 5-methyl-dC, or 2'-O-methyl-5-methyl-C and studied their immune stimulatory activity alone and in combination with TLR agonists. In mouse and human primary cell-based assays, modified ODNs did not stimulate immune responses but inhibited TLR9 agonist-induced immune stimulatory activity. In mice, modified ODNs did not induce cytokines but inhibited immune responses induced by agonists of TLR7 and TLR9. Modified ODNs did not inhibit endosomal TLR3- or cell-surface TLR4-agonist-induced cytokines. This study demonstrates that ODNs incorporated with chemical modifications in CpG dinucleotides do not induce immune stimulatory activity but act as antagonists of TLR7 and TLR9 in vitro and in vivo. These types of modifications are commonly employed in antisense sequences and thereby may affect the intended mechanism of action.